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Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 5, p 118 (USSR) 


AUTHOR: Pavlov, V.A. 


TITLE: Study of nosuienicise in Plastic Deformation and Failure 


PERIODICAL: Tr, In-ta fiz. metallov. Ural'skiy fil. AS USSR, 1958, Nr 20, pp 245-263 


ABSTRACT: Survey of studies executed in the laboratory of mechanical properties 
of the IFM. The bibliography contains 57 titles. 
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SCV/126-6-1-14/33 
‘AUTHORS: Grin', A. V., Pavlov, V. A. and Pereturina, I. A. 


TITLE: Influence of Static Distortions of the Crystsl Lattice 

: on the iHechanical Properties of Aluniniwn-Muxnesium 
Alloys (Vliyaniye staticheskikh iskazheniy kristallicheskoy 
reshetki na mekhanicheskiye svoystva splavov alyuminiys 
3 magniyen) 
II Dependence of the Total and of the Unifora Deforuatic: 
on the Temperature and the Speed of Deformation 
(II Zevisimost' polnoy i ravnomernoy deformatsii ot 
temperatury i skorosti deformirovaniya) 


PERIODICAL: Fizika Metallov 4 Metallovedeniye, 1958 Vcl 6 Rrii 
pp 110-115 (USSR) 

ABSTRACT: The aim of the work described in the first part of this 
paper (1957, Vol 5 Nr 4. pp 493-500) was to study the 
influence on the mechanical properties of the static 
distortions of the crystal lattice which are causea Uy 
atoms of the dissolved elements and the diffusior 
processes taking place as a result of stresses occurring 
during plastic deformation, Aluminium-magnesium al loys 
were used in the experiments. Barlier investip-ations of 

Card 1/6o0ne of the authors and hig team have shown that 
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SOV/126-6-1-14/33 
Influence of Static Disto~tions of the Crystal Lattice on the 
Mechanical Properties of Aluminium-Hagnesium Alloys 
_ II. Dependence of the Potal and of the Uniform Deformation on the 
Temperature and the Speed of Deformation 


considerable static distortions of the erystal Jstiice 
take place,which are brought about by magnesiuz atous 
but the bond forces do not change the composition 
alloy. Such a combination of properties permits 
studying in the pure form the influence of crystal 
lattice distortions on the mechanical properties, The 
authors investigated the temperature dependence of txe 
yield point and the ultimate strength of pure aluminius 
(containing about 0.01% Mg. 0,0017% Fe, 0.0014% Si. 
0,0011% Cu) and its magnesium alloys (0205... G0, 0395 
0.5 and 1% Mg) in the temperature range between 80 and , 
700° K_ for widely differing deformation speeds (6,4°10 
2:10 a 2-10 *, It wast established that for pure 
aluminiug the temperature dependenge of the yield pcin: 
in the temperature range up to 500K is determined 
fundamentally by a change in the {interatomic bond forces, 
At elevated temperatures a more pronounced dependence 
Sard 2/6 wae detected of the yield point on the temperature which 
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SUV/126-6-1-14/33 


Influence of Static Distortions of the orystel Lattice on the 
Mechanical Properties of Aluminiun-Magnesium Alloys 
II, Dependence of the Total and of the Uniform Deformation or. the 


Temperature and the Speed of Defornation 


is apparently due to deformetions along the grain 
bound#rics, Hardening cf the aluminium alloys with 
magnesium is caused by etatic distortions of the eryst 
lattice which are brought sbout by magnesium atoms. Tne 
diffusion processes lead to 4 non-—monotonous dependence: 
of the yield point on the temperature an anowilous 
dependence on the epeed of deformution and a compi.crtic.. 
of the dependence of the mechanical properties on tlh- 
couposition of tre alloy and on the conditions of 
deformation, Maxise ware observed of the yield point 
in the teuperature range of about 50O0°K and incressed 
values at BO°K which are attributed to various tyres of 
diffusion processes taking place in the case of 
deformation under the effect of stresses Thus it war 
found that static distortions of the crystal lattice 
brought about by the magnesium atoms ,cause an increase 
in the yield point and the ultimate strength. In the 
Card 3/6 here published second part of the paper. the authors 
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SOV/126-6-1-14/33 
Influence of Static Distortions of the Crystal Lattice on che 
Mechanical Properties of Aluminiun-Magnesium Alloys 
II, Dependence of the Total and of the Uniform Deformation on the 
Temperature and the Speed of Deformation 


investigate the total and the uniform deformution of 
alloys of aluminiup with magnesium in the temperature 
range of 80 to 700 K for the same range of speeds of 
d@eformetion, They found that the static distortions 
of the crystal lattice caused by magnesiun stous 
reduce the plasticity and that the diffusion processes 
taking, place as a repult of the stresnes during 
deformation of alloys bring about an increase in the 
plasticity and complicate the temperature dependence of 
the total and the uniform elongations, In alloys of 
aluminium with magnesium, the crystal structure of which 
has suffered static distortions, a complicated denenderce 
is observed of the total and the uniform elongations on 
the temperature anda the speed of deformations. the 
plastic properties of such alloys is apparently 
determined by several factcrs which act simultanesusly, 
namely: a more uniform distribution of the plastic 

Card 4/6 deformation along the volume of the erystal and én 
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Influence of Static Distortions of tne Crystal Lattice on tre 
Mechanical Properties of Aluminium-Hagnesium Alloys 
II. Dependence of the Total and of the Uniform Deformazion on tke 
Temperature and the Speed of Deforaation 


inerease of the effective volwse which participates in 
the defornstion, brings about an increase dee ohe 
plesticity of the alloys; s diffusion of the atome of 
alloying elements under the effect of stresses taking 
place during deformation and causing @ redaction ef tle 
peaks of over-stresses in the neighbourhos? cf nec- 
uniformizies of the crystal lattice and ir tne neigttcu:- 
hood of microserpic cracks bring about an increase of wt 
plasticity; au increase of the types II ana ITI iister 
during plastic deforaation an. ar imcrease of the 
resistance te deformation in the alloys bring about 4 
reduction in the plasticitr. Obviously. the interacticr 
of these factors will cause 4 sufficiently ccaplicated 
dependence of the wniform and the total <lonsations on 
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Influence of Static Distortions of the Crystal Lattice on t 


Mechanical Properties of Aluminium-Magnesium Alloys 
. II. Dependence of the Total and of the Uniform Deformation on the 


Temperature and the Speed of Deformation 
the composition of the alloy and the conditions of 
all of whica 


deformation. 
There are 7 figures and 9 references 


are Soviet, 
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ASSOCIATION: Institut fiziki metallov Ural'skogo filiala Al 
(Institute of Metal Physica, Ural Branch of the 


Ac.Sc., USSR) 
SUBMITTED: August 11, 1956 
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AUTHOR: _ Pavlov, V. A. 30V/126-6-1-16 77% 
SS eee 
TITLs: Internal Lattice Defects Studied Freon Taverne 2) 222 s5 ess 
(Izucheniye defektcv kristallichesxoy reshetxwi pri 
pomoshchi vnutrennego treniya) 
PERIODICAL: Fizika Metallov ij Metullovedeniye, 1958 V1", Wr } 


pp 12e-12? (USSK) 

ABSTRACT: Pure Al aud Al + 3% Mg were used at or bale. poo. 
temperature; peaxs ere found in the -50 te -t0°C tre 
-190 to -180C ranges, plus a rise at ~196°5 pe 
corresponding activation onergies are OL UY.) ane 
0.05 eV. Transverse oscillations at L200-1700 c/a ven 
used, im an supraretue not described (whether vacuwtun oT 


net igs net stated), Round rods 200 mm long -nd ti ap ir 
diameter (preparation not described) were used Fass 2 
and 2 show these two peaks for pure Al (1) unit: 

Al alioy (2). Figs. 3 and 4 show rather scanty 
measurements in the immediate regions of the press 
Doubt is cast on the disiocsticn displucemeint ype 
since the peak height depends very much on She irriteg 
history. Preference is given to Frenkel s inter:titini 


Card 1/2 atouws theory (Ref.16), particularly in relation to vhs 
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SOV/126-€-1-16/3% 
) Internal Lattice Defects itudied from Internal Friction 
rise at very low temperatures, The other two peaks 
(in order of increasing temperature) may be explainatle 
in terms of diffusion of vacancy accumulations, and of 
gingle vacanc les respectively. Figs. 5 and & show the 
effects of annealing at 150°C for 4 hours at various 
times after annealing; the first peak becomes lower ind 
the second higher. This igs interpreted as the single 
vacancies combining. 
There are 6 figures and 18 references, 4 of which are 


Soviet, 14 English. 


ASSOCIATION: Institut Fiziki Metallov Ural‘skogo Filiala AN SSSR 
(Institute of Metal Physics, Ural Branch of the Ac Sc USS) 


SUBMITTED: July 2€, 1956 


1, Aluminum-Lattices 2s, Aluminum-Temperature factors 
Card 2/2 3. AlLuminum-magnesium ailoys--Lattices 4 A: mir un: 
magnesium alloys~--Temperature factors 
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AUTHORS: Noskova, N. I. avd Pavlov, v. A. S0V/126-6-2-21/ 74 


TITTLE : Investigation of the Fine Struéture of Solid Solutions of 
Aluminium with Magne siun and of Nickel with Copper 
(Issledovaniyze tonkoy struktury tverdykh rastvorev 

alyusiniya § mugniyem i nikelya § med' yu 
3 


PERIODICAL: Ficika Metallov i Metallovedeniye, 1958, Vol 6, Xr 2, 
pp 334-328 (USSR) 


ABSTRACT: The work described in this paper consists of ne nGuring 
the static anc dynamic distortions of the crystal lattice, 
determination of the block pattern in the deforaed state, 
weasurement of type Il distortions and determination uf 
the temperature dependence of the "static" distcrtiors 
for the solid solution nickel-copper. Phe following “ere 
investigated: 1) pure aluminium containing 0,0017% Fe 
0.0011% Si, VY ,01% magnesium; alloys of aluminium with 
O,12 and 0.04% magnesium. 
2) Pure nickel obtained by fusion in a vacuul furnace end 
alloys containing 10, 20, 40 and 60% copper also produced 
in a vacuun furnace. 
The specimens for investigating the static and the dynamic 
distortions were produced as follows: powder produced by 
Card 1/4 filing and passed through a sieve was annealed in vacuul, 
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SOV/126-6-2-21/34 
Investigation of the Fine Structure of Solid Solutions of Alwainiu: 
with Magnesium and of Nickel with Copper 
whereby the annealing regimes were SO chosen (Table 1 p 435) 
that the extinction effect is eliminated. The ennealed 
powder was plved onto a copper wire of 0.3 mn dia; the 
specimen diemeter was 1,00 + G,0e mn. The characteristic 
temperature of she pure metals and of the solic soluvions 
was determined by decyphering X-ray patterns obtaizea iro. 
the investigated specigens at the temperatures of liguic 
nitrogen, +¢O and +200 C. For determining the type TI 
distortions and the block pattern, the filings were not 
annealed; the filing and the exposures for nicke .-bese 
alloys were effected at room temperature, Powders of 
aluminium and of alloys of Al with magnesium were 
produced by filing at liquid nitrogen temperature , since 
for the filing carried out at room temperature the type IT 
distortions become eliminated and the X-ray patterns d¢ not 
reveal any blurred lines with a high degree of reflectior. 
The type II distortions in aluminium and aluminiun elloys 
were determined by using copper K -radiation; all the 
other measurements were effected With a molybdenum K- 
Card 2/4radiation. In the case of nickel specimens, aluminitai and 
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Investigation of tre Fine Structure of Solid Solutions of Aluzin- 
with Magnesiuia and of Nickel with Copper 


zirconium filters (d = 0.22 mm) were used, Calculation 
was based on the lines with differing index squares 
(20 for aluminiuo and its alloys, 24 for determining type IL 
distortions of nickel and its alicys, 68 for deterainin:, 
the characteristic temperature). All the lines were 
photometered at least three times. Thereby, the accuracy 
of the characteristic temperature was 4% of the meagured 
value. On the basis of the results, which are graphed 
and tabulated, the follow.ng conclusions are arrived «.t: 
1. In the gnvestigated solid solution the type II 
distortions increase with increasing content of the second 
component in the solid solution, whilst the degree of 
block formation in the deformed state (90% deforne tion) 
changes little as a function of alloying. 
2, A possible cause of hardening of the solid solutiors 
of aluminiua with magnesium is the presence of large 
static distortions caused by the atoms of the second 
component. 
3, In the solid solutions nickel-copper hardenin,, is 

Card 3/4 observed in spite of the presence of the dynamic 
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SOV/126-6-2-21/74 
Investigation of the Fine Structure of Solid Soluticne of 4Alu.int 
with Magnesiua sna of Nickel with Copper 


distortions (the characteristic temperature as & fune tioz. 
of elloyite decreases). The latter can be elucidsted by 
the formation in the solid solutions of microscop .c Ueto 
unifurmities «hich impede the processes of plastic 
deformation end of relaxation. 
There are % figures, 4 tables and 7 references, 5 of 
which are Soviet, ¢ Geran, 

ASSOCIATION: Institut fiziki metallov UFAN SSSR 
(Institute of “etal Physics, Ural Branch of the Az.Sc.. 
USSR) 

SUBMITTED: July 19, 1957 


Sard 4/4 1. Aluminum alloys--Structural analysis 2. Nickel alloys-- 
Structural analysis 3. Alloys--Production 4. Vacuum furnaces-~- 
Applications 
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TITLe: Stress Relaxation in 4 joo or pickel wt). Gorper 
(Relaksrtolys nen yaes lS ep ievekh nike ly 


PERIODICAL: Fizika wet ellov i .ebt:tlevedenize, ese, 
pp 917-521 (USS) 


ABSTRACT: In earlier wor’ (Refs © snd 9) investigations 
aeaet tel cf nlaminiuasc. pnes iis glilors in «) Ls". 
interatomic bond fcrecs aid net depend on tee a own 
of the solidi coluticn end the static distortions: 
erystel Llittice jsncreaseu with inucreasin_ 
Increases in the yiels point, the ultisaate 
the relexaticna statilit, were observed if : uc: 
(Refs l and 2). Further.ore, diffusion prece 
magne ci. redistiibaution Ln side the vuluje 
golution were observed under Lond, hic) brea, : 
nou-moLu tol ous chun,e of the sechanical prepervi-: 
function of tne tei spere nture end the its ok 
Such ciffusicn yrocesres proupht #ebcut @ nce 
dietribution of the megnee ‘twa along the vo Sake 
solid soluticn; tris war eccoupsescied by a Ce. 
Card 1/6 the eluncrtary act of diftusion mod war Aner’ 
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Stress Relaxation in Alloys of hickel «with Copper 


t 


reci ystellix tion Leupersture which in turn irrgiesd bot 
developuent of diffusica plesticity. L: micxel-copper algys “425° 
is en intensive drop in trie axrecteristic temperature and the wodalus of 
elusticity decreases (Refs.4 end 5). The sty iie 
Gistortions of tre crystal lattice are considerat le 
roon te:.nerature but they decrease rapidly with ines 
tenpere ture, In copper-rich aeformed sllioye ih LG 
of the inter-atomic bond forces 4s observed .hic: 
probabl, due to the non-uniform Qistributio: of the tS 
$n the volume of the solid elution, caused by jiffusion 
during defcrm:. tion and holding ef the epeciaens 20 rou. 
teaperature after deform tion; in these ulloye 
formstion urine enneuling, of the Kestute is vos: i 
which is eherneterinec by & non-unifor™. Aistris.ti 
atoas of cepper in the colid sclution (Refi) : 
into consideration the the nickel-ccepper 
alloys, ib cit be anviecipated thet antes fiffucion 
processes bare place undet luad which are © 2ce by 
intensive stres: pelarr’ ion, However, diffuric:. ap on gp ters 
Card 2/6 strese reluxablion «ill tring ebout © nen-u...fcia 


APPROV : 
ED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001239: 


PEGAGAHE PNG Gate gee 


oe 


Stres. 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


- tt 


CIA-RDP86-00513R001239: 


Stress 


as 
Ze 


atin init. 


; 
ert . .. 
t ois Pa ii . 


~olutis : 
. eved to ve bi: 


eG Br eG : 
HOt Line 


Sah : 

sation vtulility, 

runnee us fer bles . ndin. wu 

atone. age mrived et: depending we 

cubelu ct i 5 ae relpcoblon cen 
pis fees ea oh Peet . 


Card Aseehe sbreec, 7 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


"APPROVED FOR REL . 
a = EASE: Tuesday, August 01, 2000 CIA-RDP86-00513 
Se Le = iki S RO001239: 


———_— 


ee) TASES niet Bet cee inate? ah 


Stress Relaxation in Allvys of Kickel #3: So. ver 


to slidine ageformations vf giffusionsls if the strens 
relaxation is predondn nels wue vv the sliding, ive 
those alloys are eee: Sule wich have the hi Les 
copper content; in thc case that the diffusion nei. da. os 
is predosinact, stress relaxstion will be the ~vTe 
pronounced the yi,her the concentration of edgaiveuress 

in the vase of aiffugion under load, non-unilor + 
distribuvion of the daz tures in the volune of tie solid 
solution will take pleceywiich is accompenied by work 
hardening, -f the copper-rich alloys (40 to 60% Cu) durite, 
the process of relaxation. In an appendix, the ork of 
Kester «nd Schulle, 2s. vateLlkunde , 1957, 42, 5G2 is 
quoted ; these sul hore found that there was & Chah lt in 
the prupertics of the nicwel ulloy contuinitie 5 Fo Ga 

after anneeling iA rhe teapereture rene below 650° which 
is attributed te the occurrence of near-orderiag in this 
temper: bre ran,e. It is stated thet these dute confinn 
che agguaptioh of bhe vuthors of this paper of the 
possibility of hartening of the uwlloy during, wlbreet’ 
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relaxaticn as a result of neur-ordering, 
There ere 2 figures, 1 tcble «nd 10 references, 2 of 
which are Soviet, 1 #n,list, 1 Gerasan, 
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: properties of the Nic ae 
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700°C and at three rates of strain: 
and 2x 107-1 cm/sec. The eraphs 
e of G of pure nickel 
ormed at various rates of strain are 
> and 3. ‘The variation of G of 
ture is very small up to v0°K, 
while a ture it decreases ¢7 onentially- 
(The EwG h is shown in Figou It is 
easy to show t , ndence of G in the 
low temperature re j 
f the atomic 
Fig.5 shows the temperature 
nt/elastic modul 40 (G/E) for 
e seen that up to 
istant. (Ia the 
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in aluminium (Ref .2, 11), copper (Ref.12) and gold (Ref .10) 
appears to be a characteristic of metals with the face- 
centred cubic crystal lattice. The yield point of the 
Ni-cu alloys is hi that of pure nickel and 

j (Fig.2). The fact 


cannot be exp laine 
forces with tempe rature: 
G/B of three alloys deformed. at the same 


is shown in Fig-6; 
ratio depends % 
at which 


range » 

and location of these maxime depené on the 
composition lloy and on the rate of strain. 

In general, * the critical point (u.2.8.) 
increases with increa content up to 40% Cu 
and then decreases.» However, i 

of the strain/stress curves reveals that the increase 
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SOV/126-G~4-21/24 
Me chanical Properties of the Nickel-Copper Alloys 


of U.T.S. 18 associated mainly with the increase of 

the yield point: Tf the strain/stress curves of the 
jnve stigated alloys are drawn together in such a Way 
that the yield point coincides with the origin of the 
co-ordinates, it is seen that the increase of the stress 
due to strain hardening 1s less in the nickel alloys than 
in pure nickel (Fig-7)- The experimental results are 
correlated with those obtained by other workers and the 
following conclusicns are reached: 
(i) The variation of the atomic pond forces and static 
tattice distortions cannot account for the increased 
strength of the Ni-Gu alloys, since the former decrease 
with the rising ©u content while the lattice 
distortions at temperatures higher than 300°C are quite 
small. 
(ii) The increased strength of the investigated alloys is 
caused mainly by non-uniform aistripution of the atoms of 
the alloying element in the solid solution. It is 
postulated on the basis of the experimental results that 

Card 4/6 there are three possible causes of non-uniform 
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properties of the Nickel-Copper Alloys 


distribution of the solute atoms: (a) High concentration 
of the atoms of the alloying element at the grain and 
sub-grain poundaries, (bd) Formation of solute atom 
"clouds" around the dislocations, (c) Short-range order 
,.e. deviation from the statistical distribution of the 
solute atoms in the solid solution. 

(iii) The yield point of pure nickel consists of two 
components: Qn due to shear within the grains whose 
value changes wery slightly with the temperature and 


the other due to shear along the grain boundaries, the 
temperature dependence of which is approximately 
exponential. 

(iv) From the non-monotonic character of the temperature 
dependence of G , and from the effect of the rate of 
strain on this relationship, the diffusion character of 
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AUTHORS: Datsko, O- iapand Bayne: V. Ae 


TITLE: Temperature Dependence of the Internal Friction jn 
Pure Nickel (Temperaturnaye zavisimost' ynutrenne 6° 
treniya chistogo nikelya) 

PERIODICAL: Pizika Metallov i Metallovedeniy®, 1958, Vol 6, Nr °. 

PP 900-904 (USSR) 

ABSTRACT: The authors used electrolytic nickel of 99.987% purity. 

f nickel were rolled and drawn at room temperature 

jn several stages until a wire of 0.80 mm dia. was 

produced. In between the forming stages the samples were 
annealed at g00 Cc in vacuo. After the last anneal the 


mm Hg vacuum. The following procedure was applied,i4 
each set © measurements: a sample was heated at ovc/min 


After each such anneal the temperature dependenc? of the 
asured and recorded. n the first 


APPROVED FOR ge Sel eee 
RELEASE: aha bpaitekiee ca — 
Tuesday, August 01,2000 CIA-RDP86 
7 -00513R001239 
6 


7 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R001239: 


SOV/126-6-5-21/43 
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heating of a deformed sample to 799°C or more, 
recrystallisation occurred at 400°C. Each subsequent 
heating produced collective recerystallisation,. Fig.l 
shows the temperature dependence of the internal friction 
of nickel as a function of the anreal temperature. 
Curves 1-5 in Fig.l represent the results optainec. by 
short anneals at 700, 7%, 800, 850 ard 900°C respectively, 
while curve 6 is the result cf a 3-hour anneal at 900 C. 
Fig.2 gives the temperature dependence of the internal 
friction of nickel as a function of deformatign vy 1% 
(cupve 1) and subse quent short aaneals at 700°C (curve 2), 
800°C (curve 3), 900 C (curve “), and a 7-hour anneal at 
900°C (curve 5). Fig.3 presurts data, analogous te tnose 
of Fig.2 for 2% deformation (curve 2) and subsequent 
anneals at 900°C (short anneal, curve 4 and 3-hour, curve l). 
Fig.4 shows the effect of addition of 0.023% (curve 1); 
0.05% (curve 2) and 0.24% (curve 3) of aluminium on the 
temperature dependence of the internal friction of nickel. 
The authors make the following conclusions. 
1. The internal friction peak at 440-460°C is due to 
Card2/4 
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S0V/126-6-5-21/43 
Temperature Dependence of the Internal Friction in Pure Nickel 


relaxation stresses along grain poundaries. This peak 
decreases in amplitude and is slightly displaced towards 
higher temperatures on increase of the annealing 
temperature. This is due to the increase of the grain 
size and the change in properties of the grain poundaries 
on collective recrystallisation. if 

2, The 4nternal friction peak at 630-800 C is due to 
relaxation of stresses on mosaic block boundaries, It 
increases in amplitude and is displaced towards lower 
temperatures py plastic deformation. Increase of the 
temperature of anneals carried out after deformation 
displaces this peak towards higher temperatures and 
reduces its amplitude. This behaviour 4g due to processes 
of growth and reduction in size of the mosaic blocks, 
which are accompanied by changes in the properties of 

the block poundaries. The 630-800 © peak disappears 
when a foreign metal (e.6- aluminium) is added to 

nickel (Fig.4)- 

There are 59 figures and 14 references, 4 of which are 
Soviet, © English, 2 German, 1] French and 1 translation 
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AUTHORS: 
TITLE: Investigation of ths 


Centres at High Rates of Heating 


skorostyakh nagreva) 

PERIODICAL: Izvestiya Akademi. 
nauk. Metallurgiya i toplive, 
+ 1 plate (USSR) 


The authors sugges® +nat more 


ABSTRACT: 


Orisntation o 


Izbranov, P.D., Pav.c™, yA, and Rodigin, N.M,( Sverdlovsk) 
f Recrystallization 


(Issledovaniye 
oriyentatsil tsentroy ~ekristallizatsii pri bel 'shikh 


reliatie res:ilts 


nauk SSSR, Otdeleniye tekhnicheskikh 
1959,Nr 1,PP 109-110 


on 


recrystallization can be obtained through investigation of 


the orientation of 


the low 7a*%es uaed in most worke 


their investigation of the raurysta 
steel, 


by 95h. 


rolled specimens cf a 3,5%+% Si 
pieces was nog reciced; 


mm strip 


naptras at high peating 
Trey go cn te describe 
LLlization of 


the cther 
spezimans were heated aitner DY 


rates than at 


so1d- 

One batch of test 
The 15x100x0.25 

the passags of 


electricity, ir. Redigin’s apparatus (Ref 4), or by 


immersion ir @ he’ 


eeformed and rewystallized specimens 
texture was 
the X-ray pattern cbtained 
Fig < that from ons 


mizroscopicaliy and their 
Xray method. Fig 1 shows 
from a c7i2-cetoraed specimen, 
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SOV /129-59-1-21/29 
Investigation of the Orientation = Recrystallization Centres at 
pee saan electrically at 119006 per sec. 
to 770°C, Fi. [iat from che immersed for abo.% two 
Seascends in a Sait iat © 770°C, Fig 4 shows tne : 
structutsa cbltaiued with thse latter pesceduls » the ~ray 
patterns cctainad wien icnges heaticg times in *he cree 95 
bath ave snows in Figs 9 and 6 (5 ard 20 sec. i senece vely). 
The investigatic: ahcrwed wnat a eg coun ee a ) 
eaynotyedsterme. scansfirmer Stse. (wish a@ ve 
eal cerca: +exturs) ths greatest probability 
of generation 1° poesesced Dy tacss poet ye sai these. 
eant73s wisse orientaticr fully c9intidss with ae 3 
the caformil 2. yifa. se ttions. Tris leads &3 the ae 
texture coinvidirg with tne ceformation textcrée ee 
Setcnd textute, which is taa® normally observed in aoe 
Aaferaati: of orana’stmer steei; appears late? in the 
Card 2/3 Gevalopmant of reargstallization. The rates if heating 
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Investigation of the Orientation of Recrystallization Centres at 


High Rates of Heating 
used had no appreciable effect on the mechanism of the 
formation of new grains on recrystallization. 


There are 6 figures and 7 refer 
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[¥-1210 SOV/58-59=10-22722 
translation from: Referativnyy Zhurnal, Fizika, 1959, Nr 10, pp 134 - 135 (USSR) 
AITTHORS : Gaydukov, M.G., Pavloy, VA... : 
TETCES Creep of Aluminum-Magnesiur and Nickel-Copper Solid-Solution Alloys 


CE TODICAL: Tr. In-ta fiz. metallov. AN SSSR, 1959, Nr 22, pp 107 - 112 


ABSTRACT: The authors studied creep in Al-Mg alloys at temperatures of 150° to 
400°C and stresses of 2 and 0.3 kg/mm@, and in Ni-Cu alloys at 
temperatures of 500° to 700°C and stresses of 5 and 2 ke/mme, They 
established that the solid-solution concentration dependence of the 
creep rate varies with a variation in temperature and active stresses 
This is explained from the point of view of a variation in the ratio of 
participation of shearing and diffusion mechanism of plastic deformatior 


under various conditions of deforming. 
Tne authors’ ae 
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AUTHORS: Gaydukov, iM. G. and Pavlov, Wg.As 


TITLE: Dependence of Creep of Al-Mg Alloys on Temperature and 


Applied Stress (Zavisimost' polzuchest 
ot temperatury i vyelichiny prilozhenny. 


i splavov Al-Mg 
kh napryazheniy ) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr e, 


pp 254-258 (USSR) 


ABSTRACT: Alloys of Al (99.99% purity) and 0.12, 1.11 and 2.20% the 


were made in a high frequency furnace, 


The ingots were 


forged into rods, from which specimens were meade, with a 


working part length of 50 mm, a diameter of 8 mm, and 
threaded ends. In order to ensure an equal grain size 
(0,16 mm), the specimens were annealed 

ally selected for each alloy in the 
temperature -460 °C. The temperature was kept 
constant au 2c, and was measured 


by two thermocoup 
duration of testing was up 
2, creep curves for pure 4 


containing 0.12% Mg are shown, 
that alloying of Al with even a 8 


considerably increases its strength. 


pecimen, The 
In Figs 1 and 


Card 1/3 increases further with increase in Mg content. This can 
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SOV/126-7-2-14/39 | 
Dependence of Creep of Al-tig Alloys on Temperature and Applied 
Stress 


be seen from the creep curves of Fig 3. In Fig 4 the 
change in the logarithp of the creep rate with change ins 
composition at 150-350 °C and an actin, stress of 2 kp/mm, 
is shown graphically. In Fig 5 curves for the change in 
the logarithm of the creep rate with concentration of the 
solid solution at 250-400 C at a stress of U.4 kg/mm ,are 
shown, Comparing the curves of Figs 4 and 5, it can be 
seen that as the deformation stress changes, the 
dependence of the strength of alloys on concentration 
changes considerably. From the above experiments the 
authors have arrived at the following conclusions: 
1. As a result of alloying aluminium with magnesium, the 
greatest strengthening of alloys is observed when the 
plastic deformation mechanism is a shearing one. 
2, At low deformation rates and relatively high 
temperatures, the effect of strengthening the alloys 
decreases considerably due to development of diffusion 
plastic deformation, which is associated with the 
diffusion of magnesium atoms under the action of heat 
Card 2/3 and the deformation stresses applied. 
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19,1250 
AUTHORS: Woskova, N- 1. and Paviov, Vs A. a ae mal ~ 
Noskove: Pave ON pce 
: : 
TITLE: Vor pistortions’ and pond Forces in the crystal 


Latticeyof Hickel-base solid solutions \ (Rent geno- 

graf iche skoye izucheniye Tskazheniy i sil svyazi 

kr istalliche skoy reshetki tverdykh rastvorov na osnove 
nikelya) 


PERIODICAL: Fizika metallov i metallovedeniye;, Vol 7, Nr 5, PP 400- 
404 (USSR) 


ABSTRACT: In this work static and dynamic distortions caused by 
alloying have been measured in relation to heat treatment ald 
plastic deformation, and the plock formation and secondary 
distortions in the deformed state have been determined. 
Solid solutions obtained by alloying nickel?) (99-99%) with 
V\ copper (99-954) and?eluminium (99.99%) were studied. 
The composition of the Solid solutions inyestigated is given 
in Table 1. All solid solutions were melted in @ vacuum 
furnace. The static and dynamic distortions were determined 
by 8 method described in Refs.7 and 8. The block size and 
the extent of secondary distortions in the deformed state 
were determined by & method similer to that applied by lysak 
Card 1/4 Refs.9 and 10. The method of preparation of the speotmens j~ 
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SOV/126-7~3-15/44 
X-Ray Study of Distortions and Bond Forces in the Crystal Lattice of 
Nickel-Base Solid Solutions 


for investigation has been described in Ref.2. The results 
of a study of the fine structure of solid solutions of nickel 
with 10, 20, 40 and 60% Cu are partly published in Ref.2. 
The characteristic temperature, and the magnitude of static 
and dynamic distortions of the crystal lattice of these 
solid solutions are given in Table 2. The nickel-aluminiun 
solid solutions in powder form were annealed prior to 
investigation. The annealing specifications are indicated 
in Table 3. Subsequently the static and dynamic distortions 
of the crystal lattice and the characteristic temperature 
were determined. The results are given 4n Table 3. The 
physical nature of hardened one-phase solid solutions is 
not absolutely clear yet. In the present work the influence 
of plastic deformation on the fine structure has been studied 
by deforming the above solid solution by filing at room 
temperature. This method of deformation has been c hosen 
for its convenience for X-ray investigation. Specimens 
were made from the powder for taking X-ray pictures by 

Card 2/4 the Debye method. X-ray pictures were taken at room WW 
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temperature and at the temperature of liquid nitrogen with 
the aim of establishing the characteristic temperature of 
the specimens in the deformed state- X-ray pictures were 
taken of annealed and deformed specimens in K,, -molybdenum 
jrradiation. Besides the secondary distortions and the 
plock size in deformed specimens of nickel-aluminium, solid 
solutions were also determined by exposure to K, ~irop 
jrradiation. The results of the investigation are ghown in 
Table 4. AS & result of the above experiments the authors 
arrived at the following conclusions: 
1. When solid solutions form py alloying nickel with lead 
and aluminium, static distortions arise, the magnitude of 
which increases with alloying (within the range of the 
additions investigated). The characteristic temperature 
rises on alloying nickel with aluminium, and drops on 
alloying nickel with coppers 
2. Plastic deformation w (by filing) at room temperature 
lowers the characteristic temperature of nickel alloys 
containing 2.93% aluminium, put raises it ine nickel 7 
Card 3/4 alloy containing 40% copper 
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5. For under-load processes the possibility of raising 

or lowering the characteristic temperature must be taken 
into consideration. 

There are 4 tables and 14 references, of which 11 are Soviet, 
1 English and 2 German. 


ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Physics 
of Metals, Ac. Sc., USSR) 
a 


SUBMITTED: July 23, 1958 


Card 4/4 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001239: 


ee 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


66231 
SOV/126-8-3-15/33 
Mechanical Properties of Nickel-Aluminium Alloys 


surface layer and subsequently rolled and drawn into 
wires of approximately 1] mm diameter. Wire drawing was 
carried out at room temperature with the application of 
several intermediate annealing treatments in vacuum at 
800°C. After the last intermediate anneal, the wires wore 
given a deformation of 80% reduction in area and in thas 
state were allowed to recrystallize in the temperature 
range 85v to 1000°C in vacuum, The recrystallization 
temperature for each alloy was selected so as to ensure 
equal grain size for al) alloys. The linear grain size 
in all alloys was approximately QO.1 mm. The specimens 
were pulled in a special machine and the temperature was 
varied from 77 to 973°K. The deformation rate at the same 
time increased 300 times. Fig 1 shows the curves for the 
temperature dependence of the UTS of pure nickel and 
nickel alloys containing 0.025, 0.05, 0.5, 1.5 and 
2.93% Al. Fig 2 shows curves for tie dependence of the 
UTS on the concentration of the solid solution for two 
deformation rates, differing by a factor of 300. Fig 3 
shows the diiference in UTS at -196 and 100°C varying wath 
Card 2/4 Al content. Fig % shows a curve for the change in UTS in 
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relation to the reciprocal of temporature for low 
temperatures of detormation (from 77 to bo00°K). The 
authors arrive at the following conclusions: On alloying 
nickel with aluminium, the solid solution increases in 
strength except for low concentration regions in which an 
initial decrease in UTS is observed. As the concentration 
of the solid solution increases, the dependence of the 
UTS on temperature and deformation rate increases. In 
alloys containing 1.5 and 2.93%Al, an uneven relationship 
between UTS and temperature exists. The experimental 
results of the present work, as those of investigations 
of other alloys in preceding papers, show that the chief 
reason for the strengthening of alloys on piastic 
deformation by slip is a change in the nature of the 

fine structure of the solid solution, which leads to a 
fuller employment of the interatomic forces in the bond. 
The fact that UTS is dejendeiut to a greater measure on 
temperature and deformation rate in the case of alloys 
than it is in that of pure metals, ana aiso the uneven 
temperature dependence, show that in the investigated 
solid solutions thermally activated processes occurring 
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during deformation influence the development of 
plastic defornation by slip. 


There are 4 figures and 
21 references, 6 


of which are Soviet and 15 Western, 
ASSOCIATION: Institut fiziki metallov AN 
Yhysics AS USSR) 
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annealed at specially selected temperatures in the range 
800 to 900°C in order to obtain approximately equal 
grain size in all alloys. Testing was carried out on 
TsKTI-2 machines. During testing, the temperature Was 
kept constant within 2° and was measured by two 
thermocouples afiixed to the specimen. The tame ot 
testing reached 500 hours in individual cases. In oruer 
to study the behaviour of alloys under conditions vf 
deformation by slip and by diffusion, appropriate 
temperatures and deformation stresses were selected. In 
order to ensure a preferential plastic detormation by slip 
during creep, tests were carried out at relatively low 
temperatures and high deformation stresses. preferential 
plastic deformation by diffusion could be ensured by 
using high temperatures and low stresses. The vaiues of 
UTS of pure nickel and Ni-Cu alloys are shown in tue tatie 
on p 428 (Ref 9) In Fig, 2.to 3, curves are shown Lor the 
change in deforwation, obtained at the moment of 1oadiny 
and atter definite creep time intorvals, with anercase tn 
Card 2/4 alloy concentration for a temperature of 5C0°C and ae 
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change in acting stresses (9, 2 and 5 kg /mm= respectively). 
Similar curves are obtained at 600°C at deformation 
stresses of 5 kg/mm" (Fig 4). From the results ot 

testing of several specimens of each alloy under 

identical conditions (testing temperature and stress) 

the average deformation rates in the steady portion of 

the creep curves were calculated. In Fig 6 and 7, these 
results are plotted within the coordinates 

lg deformation rate - alloy composition, for temperatures 
of 500, 600 and 700°C and two deformation stresses. 

In Fig 8, the values of external stresses persistin: 

after relaxation for 84 hours are plotted against two 
initial stresses o, (2 and 4 kg/mm2 respectively). 

The authors arrive at the following conclusions: 

(1) The creep rate of Ni-Cu alloys in the temperature 
range 500 to 700°C depends on the composition of the 

alloy and the conditions of deformation. (2) At 
relatively low temperatures and high deformation stresses, 
commensurate with UTS, at which deformation most probably 
occurs preferentially by the slip mechanism, the creep 


ye 
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rate is inversely dependent on the UTS. The higher the 
UTS, the lower the creep rate. Under these conaitions 
of deformation, alloys containing 40% Cu Fossess the 
greatest strength, (3) At high temperatures and 


ocesses 
the decisive 
p rate increases with 
n of the solid solution, 
enaviour of alloys under load 
to which each of the two, 
y slip and that by diffusion, are 
involved. There are 8 figures, 1 table and 
12 references, 8 of which are Soviet, 3 German and li French, 
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AUTHORS: 
TITLE: 


PERIODICAL: 


ABSTRACT: 


. 


izbranov, P.D., Pavloy, VeA, and Rodigin, N.M. 


Some Peculiarities of Transformer-Steel Recrystallization 
During Rapid Heating. 11. Kinetics of Texture Formation 


Fizika metallov i metallovedeniye, 1959, Vol &, Nr 3, 
pp 434-439 (USSR) 


Much work (Ref 1 to 8) on recrystallization, particularly 
that of transformer steel, has been carried out on 
specimens subjected to isothermal recrystallization 
annealing for times occasionally as long as several hours. 
The object of the present work was to study the formation 
and development of the recrystallization texture of 
transformer steel at high heating rates. A steel with 
3.54% Si with a reduction of 75 or 95% was used. 

15 x 100 x 0.25 mm specimens were heated by an electric 
current without holding; others, 0.11 mm thick, by 
immersion in a salt bath at the required temperature, 

The electric heating was effected in the apparatus 
designed by N.M.Rodigin (Ref 10). The microstructure and 
texture of recrystallized specimens were studied, using 

a special camera, enabling the specimen to be dis;jlaced in 
two nutually perpendicular directions during exposure. we 
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Pronounced deformation texture; later this is replaced 
by the texture Senerally found in isotherma} annealing of 
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Heating. III. Dependence of the Rate of Grain Growth and 
Activation Energy of this Growth on the Rate of Heating 


centres. This involved 40% reduction of the initially 
0.5 mm thick strip, followed by 2-3% cold reduction and 

a further small (given 10% elongation) cold reduction. 
The specimens were subjected to electric heating to 
various temperatures (1000-1360 °C) and then air cooled. 
The average size of the ten largest isolated grains 
produced in the recrystallization was determined. This 
is plotted against heating temperature in Fig 1, while 
the logarithm of grain size is seen to be linearly 
related (Fig 2) to the inverse of absolute temperature. 
The activation energy is 13500 + 2500 cal/mol. The 
temperature is shown in Fig 3 as a function of heating 
time. Another series of experiments was carried out 
with slow heating; the specimens, prepared as before, 
being heated after 10% deformation in an ordinary furnace 
to 870 °C at 0.20C/second and then annealed ina salt 
bath at that temperature for 45 minutes. The average 
Size of the 20 largest isolated grains was determined and 
the samples were then again annaatnd a+ QIN OA o.. uo 
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15 minutes and the grain-size redetermined. The rate 
of growth at this temperature was determined from the 
difference, The experiment was repeated at 900, 942, 
and 975 °c, From a plot of the logarithm of the rate 
of growth against inverse of absolute temperature, an 
activation energy of 44000 cal/mol is obtained; allowing 
for an experimental error of + 25% the minimum value is 
33000 cal/mol, i.e. more than double the activation 
®nergy for rapid heating. The growth-rate values for 
the different temperatures for rapid and slow heating 
are tabulated, and thoir ratio is plotted against 
Card temperature in Fig 5. 
3/3 There are 5 figures, 1 table and 7 references, of which 
5 are Soviet, 1 is English and 1 is German, 
ASSOCIATION: Institut fiziki metallov AN SSSR 
(Institute of Physics of Metals Ac. Sc, USSR) ; 
Sverdlovskiy gosudarstvennyy pedagogicheskiy institut 
(Sverdlovsk State Pedagogical Institute) Wo 
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8/137/61/000/005/042/060 
21,588 AO06/A106 


AUTHORS: Datsko, 0. I., and Pavlov, V, A, 


TITLE: Temperature dapendence of internal friction of pure nickel 


PERIODICAL: Referativnyy zhurnal. Metallurgiya, no. 5, 1961, 32, abstrant 5Zn244 
(V sb, "Relaks, yavleniya v metallakh i splavakh", Moscow, Metallurg- 
iz 4zdat, 1960, 234-240) 


TEXT: The authors review studies on the effect of grain boundaries on 
internal friction in metal and present results of their investigations on the 
internal friction of Ni containing €0 .013% impurities, The ingots were forged 
into rods from which 0,80 mm diam, wire was produced by rolling and drawing at 
room temperature with intermediate annealing. (Deformation after final ennealing 
attained 8&4), The temperature dependence of internal friction was studied with 
the aid of a twisting penduium in a vacuum at about 0.5 cycles oscillaticn 
frequency. Tha deformed specimens were heated several times to different tempera- 
tures and internal friotion was determined after each heating. A strong depend- 
ence of attenuation from the conditions of mechanical and thermal treatment was 
established which indicates that plastica daformation of a specimen causing the 
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TITLE: The Influence of Alloying Additions on the Value ae. 


Temperature Dependence of the Yield Point 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol ?, Nr <, 
pp 248 - 257 (USSR) 


ABSTRACT: A discussion of results of previous investigations and 
of some new experimental data obtained. on nickel ane 
cobalt alloys is given. earlier work, 

temperature dependence of the yield point of alloys is 
more complicated than that of pure metals. The position 
of the maximum on the temperature-yield point curves of 
alloys depends on the concentration of the alloying 
element and the rate of deformation. The change in 
character of the curve for alloys compared with pure 
metals cannot be explained by changes in interatomic 
bond strength. Experimental data and theoretical 
considerations indicate that the influence of alloying 
additions on the mechanical properties js due to inter- 
action between dislocations and atoms or group® of atoms 
Cardl/3 of the alloying element, which reduces the mobility cn 
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the dislocations and sometimes increases the volume of 
metal taking part in defornation. This increases the 
efficiency of use of the interatomic bond strength. The 
influence of admixtures on the resistance to deformation 
can be explained qualitatively by assuming that there is 
(according to Cottrell and Suzuki) a relation between the 
dislocations and the atoms of the admixtures, that there 
are non-uniformities in the concentrations of the type K 
state and also a redistribution of the atoms in the stress 
field with mobile dislocations according to shock. The 
strongest influence is shown by additions which cause 
static distortions in the original crystal lattice. In 
nickel-cobalt alloys, where the static distortion caused 
by the cobalt is small, the strengthening is due to 
ordering. Acknowledgments are expressed to A.N. Orlov 
for nis comments. 

There are 5 figures and 35 references, 15 of which are 
English, 3 German and 17 Soviet. Y 
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AUTHORS : Izbranov, P.D.» Rodigin, N.M.- and Pavlov, V-A-» iv 
NT nem 

TITLE: The Orientations of the Centres of Hecrystarrization at 


High Rates of Heating 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr hy 
pp 630-633 (USSR) 


ABSTRACT: To investigate the influence of high rates of heating 

on the distribution of the new grains, experiments 27 
recrystallization of samples of a transformer stee ere 
carried out. The rate of heating was 209000 C/sec,* which 
was made possible by using special equipment described 
in an earlier paper by one of the authors (Ref 3). 
Samples were prepared from cold rolled strip with 97% 
deformation. The recrystallized samples were 
investigated by metallographic and X-ray analysis. 
Fig 1 shows an X-ray photograph of the cold-worked sample, 
Fig 2 of the recrystallized sample, Fig 3 shows the 
equiaxed grains of the microstructure of the 
recrystallized sample. Comparison of Fig 1 and 2 shows 
that, in the main, the new orientations of the new 
crystals correspond to the orientations in the err 
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AUTHORS: Pavlov, V.A-, Gaydukov, M.Ge, Noskova, N.1I. 
Mel'’nikova, V.V- 
TITLE: The role of slip and diffusion in plastic deformation 


during creep of nickel-copper alloys 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Yol,12, No.1. 

pp. 97-107 
TEXT: This paper was presented at the session of the Nauchnyy 
sovet po probleme prochnosti i plastichnosti tverdykh tel AN SSSR 
(Scientific Council on the Problems of Strength and Plasticity of 
Solids AS USSR) in June 1960. 
Slip or diffusion constitute the two possible mechanisms of plastic 
deformation. No agreement has been reached regarding the i 
mechanism of plastic deformation in creep. According to oné Ne 
school of thought represented by S.N.Zhurkov, the diffusion ‘ 
processes play no significant part in plastic deformation in creep, 
an opposite view being held by the other school] of thought 
represented by B.Ya.Pines. Since both these opinions are based on 
experimental data, the most likely explanation of this apparent 
contradiction is that either mechanism can operate depending on the 
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conditions of stress and temperature, and the object of the present 
investigation was to study the effect of these two factors on the 
mechanism of plastic deformation in creep of Ni-Cu alloys. The 
Ni-Cu system was chosen for this purpose because {a) an increase in 
the Cu content in Cu-Ni alloys brings about a decrease in the 
elastic modulus and the characteristic temperature of these allovs 
and an increase in the magnitude of the static distortions of the 
crystal lattice and (b) the activation energy for diffusion of 
copper in nickel is almost 1,5 times higher than that for self- 
diffusion of pure nickel, the former amounting to 35000 to 

40000 cal/mol. These data indicate that the addition of Cu to 

Ni decreases the interatomic bond forces and, consequently, 
increases the intensity of the diffusion processes. even at 
relatively low temperatures. The vacuum-melted experimental 
alloys, containing 10, 20, 40 and 60% Ni, were prepared from 
99.99% Ni and electrolytic copper containing less than 0.05% 
impurities. The ingots were forged into 18 mm diameter rods from 
which the test pieces, 6 mm in diameter and 50 mm (for creep tests) 
or 100 mm (for stress relaxation tests) long, were prepared. 

Cara 2/8 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R0012396 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R001239: 
aes pwn ST PT BTA bs : 


oe = 


25920 $/126/61/012/001/012/020 
The role of slip and diffusion ... £193/E480 


These were annealed at 800 to 900°C, the annealing temperature for 
each alloy having been selected so as to obtain the same grain-size 
(approx. O.1 mm) in all test pjeces. The rate of plastic 
deformation varied between 107? and 10-11 (sec-1), In the first 
stage of the investigation, the effect of alloy composition and 
experimental conditions on the rate of deformation —€ was studied, 
The results yetat ene to steady creep are reproduced in Fig,1, 
where log €é (sec-+) is plotted against the Cu content (%) in 
the alloys tested at 5 kg/mm2, The test temperature is 

indicated by each curve, In Fig.2, log é (sec7~1) is plotted 
against the Cu content (%) in alloys tested at 600°C, the magnitude 
of the applied stress (2 and 9 kg/mm2) being indicated by each 
curve, In the next stage of the investigation the relationship 
between the applied stress o and the activation energy Q of the 
deformation process was studied. The results are reproduced 
graphically. In Fig.5, Q (kcal/mol) is plotted against 

o (kg/mm2), the experimental points denoted by crosses, circles 
and dots relating, respectively, to pure nickel, 40% Cu-Ni alloy 
and 60% Cu-Ni alloy. In Fig.6, log ¢ (sec~1) is plotted against 
103/T (where T is the absolute temperature) for the 40% Cu-Ni 
Cara 3/8 
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, a= 
RT 


High activation energy and the fact that the above relationship 15 
¢ deformation indicates 


valid for low temperature an 

that under these conditions in creep takes 

place predominantly by the mechanis (3) Under conditions 
of high temperature and low applied stresses, the activation energy 
for the deformation increases with decreasing stress and approaches 
the activation energy for the diffusion of the alloying element. 

In this case the process of deformation in creep can be described by 


the known equation for plastic deformation by diffusion: 


é Doa? 
U-uT 

the strength of alloys 

ed metal which 

hanism of deformation. 


Under these conditions of deformation 
decreases and may be lower than that of unalloy 
indicates the predominance of the diffusion mec 
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(4) In the intermediate region of temperature and stress, plastic 
deformation by slip takes place aide by side with the diffusion 
relaxation process, The results of X-ray analysis indicate that 
under these conditions the Plastic deformation brings about 
fragmentation of the crystals and formation of blocks, In this 
case the deformation in creep 18 approximately described by the 
formula due to J.J.Weertman (Ref .28: J.Appl.Phys., 1955, 26, 1213) 


Es c[o°vrt] exp(- Q/RT) 


There are 12 figures, 3 tables and 28 references: 18 Soviet and 

7 non-Soviet, The four most recent references to English language 
Publications read as follows: Ardley G.W. Acta met., 1955, 3, 525; 
Greenough A.P, Phil, Mag., 1958, 3, 1032; McLean D, Inst.Metals, 
1952-53, 81, 287; Weertman J, J.Appl.Phys. , 1955, 26, 1213. 


ASSOCIATION: Institut fiziki metallov AN SSSR 
(Institute of Physics of Metals AS USSR) 


SUBMITTED: December 22, 1960 
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AUTHORS : Noskova. N.I. and Pavlov, VeAs 
X-ray-diffraction study of the fine structure of 


TITLE: 
nickel iron after y-4 and y-a-Y transformations 
PERIODICAL: Fizika metallov i metallovedeniye, v- 12, no- 4, 
1961, 580 - 582 
TEXT: The authors point out that polymorphic changes 


f the strengthened state in 


contribute to the production 0 
transformation (alpha-to- y, 


metals. The reverse polymor phic 
gamma iron) has been insufficiently studied because of experi- 
mental difficulties and little information is available on the 
structural changes produc ed inside grains. Although block —_ 
disorientation has been studied (Ref. 4 - Edmondson, Acta met», 

1954, no. 2, 235). there 1s as yet ho detailed picture on the 

fter reverse tranaformatione The authors study 

II distortions in the present work, a8 & 
transformation of nickel iron 

0.51% Cr, 28.23% Ni and remainder 

tion and the 


result of forward and reverse 
(0.04% C, 0.38% S1. 0.33% Mn 
Fe). The temperatures of the martensite transforma 
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end of reverse transformation are -20 and 580 be respectively. 
Powder was used for the X-ray investigation, prepared by filing 

a rod, previously annealed at 1100 -C, for 30 min. After 

sieving, the powder was vacuum-annealed (107 mm Hg) at 1 100 io J 
for 30 min and vacuum-cooled at 100 C/min to room temperature SS 
and quenched in liquid nitrogen. The quenched powder was divided 
into two halves, each of which was vacuum-annealed for 1 hour at 

100, 200, 300, 400, 500, 580, 600, 700, 900 or 1 100 °C and re- 
Sieved. Cylindrical specimens, 0.7 mm diameter, were prepared 

from the powder and subjected to X-ray diffraction in a 150-mn 
diameter camera with Ka-iron radiation. The width of (111) and 

(222) aiffraction lines of austenite and (110) and (220) of 
martensite were measured from photometry results, corrections 

being applied whichwere based on the method of Lysak (Ref. 7 - 

FMM, 1952, no. 3, p-28; 1955. no. 6, p- 40; 1954, no. 5, 

p. 45). The studied line width for alpha-iron was obtained 


from nickel-iron filing produced under nitrogon and then 
vacuum-annealed at 400 °¢ for 3 hours; for gamma iron - from 
filings vacuum-~annealed at 1 100 °C for 30 min. The results 
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AUTHORS: Pavlov, V.A., Gaydukev, M.G. and Mel'nikova, V.V. 


TITLE: “—“YTechanism of plastic deformation in the creep of 
aluminium-magnesium alloys 


PERIODICAL: Fizika metallov i metallovedeniye, v- 12, no. 5, 
1961, 748 - 755 


TEXT: Pure aluminium and aluminium alloys containing 0.1, 

1 and 2% Mg were investigated. The alloys were melted under flux 

in a high-frequency furnace. The ingots were forged into rods of 

18 mm diameter, from which specimens 50 mm long and 8 mm in 

diameter were made for creep-testing and other 100 mm long and x 
8 mm in diameter for stress-relaxation testing. The specimens 

were annealed at 420 - 440 °c. Foreach alloy, the annealing 
temperature was selected 50 that a linear grain diameter of 0.1 

mm should be obtained. The rate of plastic deformation was 

chosen within the limits 107 tweet to 1072 %sec71. Rates below 


1078 


sec”? were obtained during stress-relaxation and the higher 
rates in creep. The mechanism of plastic deformation could be 
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of activation with inercase in stresses in the alloys a* the 
diffusion mechanism of plastic deformation ,;rocees. S.N Zaurkov 


T P Sanfirova, B.Ya. Pines and A.F. Sirenko are mentioned in 
the article in So neeeien with their contributions in this field. 
There are ll figures 1 table and 18 references: 14 Soviet-bloc 
and 4 non-Soviet-bloc Tre four English-language references 


mentioned are. Ref. 9: F.R. Nabarro - Rep. Conf. Strength of 
Solids. L 1948, 75, Ref. 10: C.J. Herring - J. Appl. Phys-. 
1950, 21, no. 5, 437, Ref. 11° J.J. Weertman - J. Appl. Phys.-, 
$9055..-26). P2133 “Ret. 18- F.H Buttner, E.R. Funx, HW. Udin - 


J Mctals, 1952, 4%, 401. y 
VA 
ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of 
Physics of Metals of the AS USSR) 
SUBMITTED Marc’ 27 1961 
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AUTHORS : Kuznetsov, R.I. and Pavloy,.V.A. 
TITLE Position of jumps on the extension diagram of poly- 


crystalline tin 


PERIODICAL: Fizika metallov i metallovedeniye, v.12, no.6, 1961, 
919-921 


TEXT: The authors investigated polycrystalline specimens of 
99.999% purity tin of 2 mm diameter, 50 mn long with a grain s1z¢€ 
of O.1 mm in the range from,room temperature to -100°C and for 
deformation rates at 8-10 to 2-10 9 %/sec. A characteristic 
featur2 of the diagrams is the presence of jumps, the location of 
which depends on the speed and temperature during the tests. Wath 

a lowering of the temperature the region of the jumps shifts 
towards the initial point of the diagram if the deformation rate ee 
remains constant. At a constant temperature, the displacement is 
in the same direction as the increase in the speed of deformation 
Thereby, the nature of the jumps does not change. It was found 
that the deformation €, which corresponds to the first jump on the 
extension diagram, the deformation speed € and the test 
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temperature T are Linked with the following relation: 


ee - C exp { -a/xT), where C and Q are constants, Plotting this 
relation in the coordinates Ineé - 1/T,a linear relation 18s 
obtained and from the inclination of the straight line expressing y: 
this relation the activation enegy Q can be calculated which 18 approx- 
imately equal to 10 kcal/mol, which coincides with the activation 
energy of seif-diffusion for tin, In view of the fact that the 
material was of very high purity, it 18 difficult to visualize 

that these jumps are associated with the presence of impurities in 
the metal. It can rather be assumed that their appearance 1s due 
either to twining during deformation or to polymorphous trans- 
formation of the tin from the B anto a-modification during the 
process of deformation at a temperature which is below the 
transformation temperature, 1.€. below 18°C. There are 2 figures 
and 12 references: 7 Soviet-bloc and 5 non- Soviet -bloc The four 
latest English-language references read as follows Ref 1 Ichth K. 
J.Phys,Soc., Japan. 1959. 14, 12. 1822, Ref.2- Basinski Z.S. Proc. 
Roy.Soc., 1957. A240. 1221, 229, Ref.9 Zener C., Hoilmon S.4H. 
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J Appl. .Phys., 1944. 15. 22; Ref.10 Thomson N. and Millard D.S. 
Phil Mag... 1952, 7, 43, 422. 


ASSOCIATION: Institut fiziki metallov AN SSSR 
(Institute of Physics of Metals AS USSR) 


SUBMITTED . July 28, 1961 
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PHASE I BOOK EXPLOITATION 
Pavlov, Vv. A. 
eas 


AN SSSR, 1962, 
printed, 


Sfonsoring Agency: Akademiya nauk SSSR. Institut fiziki metallov. 


Resp. Ed.: M. v. Yakutovich; Ed. of Publishing House: V. I. Meder; 
Tech. Ed.: y, M. Premd. 


PURPOSE: This book 1s intended for scientific research workers 
and engineers concerned with problems of metal Physics and 
metal science, 


COVERAGE: ‘The book reviews the principal physical laws governing 
Plastic deformation under conditions of the conventional tensile 
test or creep. Data on the movement of dislocations in the re- 
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gion of stresses are presented. Basic concepts of the mechanism 
of plastic deformation are explained from the standpoint of 

the théory of Qislocations, The effect of alloying elements 

on plastic-deformation phenomena in Single-phase solid solutions 
is discussed on the basis of investigations conducted by the 
author at the Institute of Physics of Metals, Academy of Sciences 
USSR. In addition, views are expressed on the mechanism of 
strengthening of Bingle-phase solid solutions and on the mechan- 
ism of plastic deformation in creep. The author thanks Academi ~ 
cian G. V. Kurdyumov, S. N. Zhurkov (Corresponding Member, 
Academy of Sciences USSR), E. S. Yakovleva, V. T. Shmatov, 

M. G. Gaydukov, N. I. Noskova, I. A. Pereturina, V. Vv. Mel'nikova, 
Vv. P. Ketova, and A. N, Orlov for their assistance. Each chapter 
18 accompanied by Soviet and non-Soviet references, 
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5 Pavlov, V. A. 
eee ee 


Pizicheskiye osnovy Plasticheskoy deformatsi1 metalloy (Physical 
Principles of Plastic Deformation of Metals). Moskva, Izd-vo 


AN SSSR, 1962. 198 p. Errata Blip inserted. 3000 copies 
printed. 


Sonsoring Agency: Akademiya nauk SSSR.. Institut fizikt metallov, 


Reap. Ed.: M. V. Yakutovich; Ed. of Publishing House: 


V. I. Meder: 
Tech. Ed.: V. M. Fremd. eder; 


PURPOSE: This book is intended for Bscient 


and engineers concerned with problems of metal physics and 
metal science, 


ific research workers 


COVERAGE: The book reviews the principal 
Plastic deformation under conditions of 
_ testor creep. Data on the movement of q 
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gion of stresses are presented. Basic concepts of the mechanism 
of plastic deformation are explained from the standpoint of 
“the théory of dislocations. The effect of alloying elements 

on plastic-deformation phenomena in Single-phase solid solutions 
is discussed on the basis of investigations conducted by the 
author at the Institute of Physics of Metals, Academy of Sciences 
USSR. In addition, views are expressed on the mechanism of 
‘strengthening of Bingle-phase solid solutions and on the mechan- 
ism of plastic deformation in creep. The author thanks Academi- 
cian G. V. Kurdyumov, S. N. Zhurkov (Corresponding Member, . 
Academy of Sciences USSR), E. S. Yakovleva, V. T. Shmatov, 

M. G. Gaydukov, N. I. Noskova, I. A. Pereturina, V. V. Mel'nikova, 
V. P. Ketova, and A. N. Orlov for their assistance. Each chapter 
is accompanied by Soviet and non-Soviet references, 
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against the Cu content (%). The presence of a maximum on 

Curves of this type has been attributed to the refining 

(purifying) effect of small alloying additions. Since, however, 

the magnitude of this effect in Ni-Al alloys decreases With 
increasing rate of strain (or with decreasing temperature in the. L 
Case of Ni-Cu alloys) it is obvious that it must be caused | 
by some other factors. Passing-on to the effect of alloying 
additions on the Shape of the true-stress/strain diagram, the 

authors distinguish between two types of this diagram. [In the 
low-temperature type, the stress reaches its maximum near the 

end of the diagram (i.e. at high strain values) after which it 
decreases rapidly due to the onset of localized’ deformation 
(necking); in the high-temperature type the maximum of the true 


Stress is reached near the beginning 
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of stress OTF at which the parabolic increase in the 
resistanc e-tdtdeformation of strained metal begins. This 
indicates a decrease in the energy of the Stacking faults. 


fe 


There are 9 figures. y \ 
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TITLE: Vependence of the mechanism of plastic deforaction in 
creep of Ni-Al and Ni-Co alloys on the conditions of 
deforiuction 


PERICDICAL: Fizilie metallov i metallovedeniye, v. 14, no. 2, 


£962, 275. = 262 


TEXT: In continuation of their earlier work on the uechanisa 
of cree, of ifieCu anc Al-Mg alloys, the present authors investi- 
gated the effect of various factors on the mechanism ov cree) of 
Ni-AL cnc Mi-Co alloys. The Ni-Al alloys, containing up to 3° Al 
were chosen as one of the experimental materials because they 
represented alloys characterized by relatively large static lattice 
distortions and non-monotonic concentration-edoependence of the 
elastic ‘odulus. In contrast, the lattice distortions in .i-Co 
alloys (ith up to 60° Co) were relatively small and their 
elastic :todulus was practically incépendent of the composition. 
The crea; tests were carried out at 500 and 800 ~C, the rate of 
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4 “L a 
eree; veryinz between 10 and 10 sec  . ‘ue results are 
reprocuced in tae form of graphs, showins: concentration- 
Gevencence of the rate of creep unter various applied stress 
relationsiip between tine rate of creep and the yield poiat; 
stress-ccependence of tue activation energy for creep of the 
alloys studied; stress- and tenperature-dependenceae of tne x. 
oF creep. he conclusions reached can be sumiarizea as f.llo 
1) Slip is the precominant mechanism of plastic defor... 
creep at relatively lov temperatures and high tresses. ne 
relationship between the rate of creep under these condition , 
on the one hand, and temperature and stress,on the other, can be 
described by an expression due to Zhurkov and Sanfirova 
(DAN SSSR, 1955, 101, no. 2, 257): 

Q-yYo 


ae (1) 


where Q is the activation energy for creep at ane 
Ey and y are constants. Under these conditions, the rate of 
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creen ens: be correlated with the yield point of the alloy. 

2) In creep at high teuperatures and under low stresses the 
diffusion mechanisn of plastic deformation predominates and 

here i: . definite temperature and stress range within whicn thc 
rate of creen increases linearly with increasing stress. ; 
5) In tae intermediate range of stress and temperature 
deformation by slip takes place side-by-side with the relasation 
procesies. The approx -imate rate of creep can be obtaincd,under 
these conditions ,from an equation due to J.J. Weertman (J. Appl. 
Phys., 1955, 26, 1213): 


be cloX/RT)exp()AYRT) (2) 


where @ is the activation energy for diffusion, 

o is the stress and 

a a coefficient ecualling 3-4. 
4) We ruage of teaaperature and stress in which the diffusion 
mechanism: of doformation predominates is wider in alloys than 
in pure inctals. The sane applies to the range in which plastic 
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deformation in creep is describad by Weertman's equation. Thus, 
the stron: dependence of the activation energy for creep ceases 
to be linear at 6 - 7kes/mn” for pure nickel and at 10-12 oA saa 
for the GO" Co-Ni alloy. 

5) The onset of tae diffusion mechanisia of 
in the alloys studice is facilit 
There arc 12 fisures. 


plastic deformation 
ated by polygonization. 
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strength end plasticity were obtained with the preliminary deformation at 100C; the 
increase in strength resched 70%. The plastic properties of the sample so deformed 
were mich higher then those after the deformation at room terperature. Orig. art. 
hes: 1 table and 3 figures. 
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— - combined: method +9: KHN77TYuR, -a- limonic=type ee Specimens ; 
SL. S115 x: 70 mm were annealed at. 1080C for 8 hr. and rolled = — 
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 AUTHORE: Sadovekt » Ve. ay Soko lkov; Ye.  Petrovas § Net Pavlov, 
ve Aes. Ga ydukov, Me G.3 Noskova, Ne. 1.3 mre a De Yau 


re PITLEr ‘The effects of high-temperature thermo-mechanical trea mane 
on the heat resistance of KhN77TYuR alloy i. a 


: N 
SOURCE: ‘Fizika netatlov i metalloveceniye, Ve us no. S ‘1964, 


taining: alloy, creep yate, recryatailization, boron containing: alloy, 
KhN77TYuR alloy, thétmo mechanical treatment, heat resistance 


> ABSTRACT: The method of hot plastic deformation combined with quen- 
“- ghing was used: to enhance the etress~rupture atrengthidof austenitic 
steels.: The authors investigate the possibility of applying this 


a with a Feducttion of ao at a PORINE: eyes of 1.5 m/min, The process 
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a AB = +e : . ‘ QZ 
of: pe Ae win Veopprensad by. water soot iae ‘the- specimens 
. dmmediately: after. plastic deformation. All specimens were aged at. 
‘750C Fer 16. hr, - Hardness was 285 HB. At 550C and under a stress of 
= 90. kg/mm? ‘the rupture. life was extended from 4 to 100 hr while the 
-ereep rate. decreased from -4-8 x 10724 to 8 x 107!% ner hr. Above the. 
300—-600C range a deterioration of atrength characteristics. ‘WRB. Ob= 
served. The. authors attribute the adverse effect. of the combined me~ 
thod at ‘750C ‘to. the recrystallization during testing and to a possible’ 


o higher. rate. of coagulation of the Strengthening phase. The decrease ~ 


_invthe creep rate and the increase of the rupture life were verified 
iby. x-ray: method, The authors. point out the formation of. a polygo-- 
“nized substructure. ‘and to a boundary distortion in the form:of char-- 
acteristic servation during high-temperature: deformation, | They. con- 
“tend thatthe: subatructural boundaries impédod the travel of” dislo- 
-eationsl- “during creap, while the distortion of the- grain boundaries 


,-lowered the susceptibility to intercrystalline failure, The authors 


Suggest that: the method of investigation: may be. tnsufficiently deve~ 

- Loped® for an exheuative . interpretation. of the results obtained and: 
of the. peculiarities of the structural state of the material, Orig. © 
Dart. hens, od figures. ee tee S : fae & sje eas 
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TYTLE: Effect of phase _transformatiop-induced strain hardening on the beat resis- 
~ tance of ironenickel alloy — \ 12 
Sore aL at | | | 
i: ~ SOURCEs “AN SSSR. Izvestiya. Metally, noe 5, 1965, 187-192 


ae 7 ‘ 
: ~ TOPIC TAGS: iron alloy, heat resistant elley, nickel containing alloy, titentun 
| containing alloy, strain hardening, iron base alloy, rupture strength, heat 

ss “resistance, solid mechanical property 


ABSTRACT: Two iron-base alloys containing 1) 0.06% C and 28.9% Ni, and 2) 0.04% C. 
1.73% Cr, 24.5% Ni, and 2.32% Ti were tested forthe effect of transformation- 
induced strain hardening on mechanical properties at. room and elevated tempera- 
tures. Alloy specimens were austenitized at 1200C and quenched in liquid 

nitrogen and then annealed at 600, 700, and g00C {alloy 1) are at 900 and 1100C 
(alloy 2). In alloy 1 the maximum effect was produced by annealing at 600 or 
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700C, which increased the yield strength to 41 and 37 kofom?, respectively, 
Annealing at 800C lowered the yield strength to 13 kg/mm? and increased the 
elongation to 40-46%, In stress-repture tests at 400C, alloy 1 annealed at 700C 

.' had @ rupture life. of 837 or 55 hr under a stress of 36. or 38 kg/mn*, respectively, 
i. while conventionally treated (annealed at 12000) alloy under a stress of 30 or 32 
- kofam? hada. rupture life of 68.5 or 1.2 hr, respectively. At 600C the positive 

:. effect of strain hardening is maintained for @ relatively short period of time, 

: not-exceeding 100 hr.. The effect of transformation-induced strain hardening on 
alley 2 was considerably greater. Alloy 2 annealed (after quenching) at 900° had 
@ 100-hr rypture strength at 700C of 17,5 kg/mm“, compared to 3.5 kg/mm? for 

alloy 1. Orig. art. has: 4 figures and 2 tables. 
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[ACC RR APSO SOURCE CODE: 
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ABSTRACT: AV and V95 aiuminur-alloy bars 12 mm in diameter were solution annealed, 
water quenched, and then subjected to low temperature thermomechanical treatment 

'(LTIMT): preheated to 100—300C, rolled in one pass with a reduction of 202, and water 
quenched. LTIMT was. followed by aging at 150C (AV alloy) or 120C (¥V95 alloy). LITMT | 
with rolling at 150C significantiy improved the strength characteristics of AV alloy 

(see Fig. 1). + After LTTMT and aging for 6 hr at 150C the alloy had a tensile strength 
of 41.3 kg/mm, a yield strength of 34 kg/mm2, an Ry hardness of 70, a work-hardening 
, | factor of 0.7, and an elongation of 15%, compared to 32.5 kg/mm’, 26.0 kg/mn®, 70, 0.4, 
§.| and 22% for conventionally treated alloy: LTIMT also accelerated the decomposition of 
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+ | Fig. 1. Deformation temperature de- 
. 4 pendence of tensile strength (op), 

: -yleld strength (09,2), elongation (6), 
i and work-hardening factor (q) of AV 

j alloy aged at 1500 for 6 hr 


a eae 


_ & [the solid. solution. nventionally treated alloy required 12 hr aging at 150C while 
B-| thermomechanically. treate 


. ed-alloy required only 6:hr. Alloy V95 exhibited similar be- 
|| havior but was much less responsive to LTIMT. After 


f ‘95 had a tensile strength of 60.3 kg/mm*, a yield strength of 47.5 kg/mm?, an 
¥.j bardness of 83, a work-hardening factor of 1.0, and an elongation of 7.8% compared to 


|| 57-6 kg/mm?, 42.2 kg/am?, 82, 0.92, and 9% for conventionally treated alloy. Orig. 
q art. has: 7 figures and 2 tables, ae [DV] 
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tORG: None | 
SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye maki, no. 12, 1966, 109 | 
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PIC TAGS: sealing device, turbine compressor, journal bearing 


arings used in diesel engine blover systems. This unit contains labyrinth packings 

h air seals fed by compressed air from the turbine compressor shell. Oil is kept 

t of the turbine compressor during idling and low-load operation by connecting the 
seals to the locomotive braking system which is coupled by an electromagnetic 

ve interlocked with the locomotive control systen. 


TRACT: This Author's Certificate introduces a unit for sealing turbine compressor 
t 
r 


| 
| 
{ 
' 


Cord 1/2 UDC; 621.515 .5~762:62; 621.436 ,052 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


SBEPROVED FOR RELEASE: ey: August 01, 2000 CIA-RDP86-00513R001239: 


wee 


| 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


